Experimental observations of atomic physics processes with regard to the internal structure of the nucleus have been reported, such as the bound-state internal conversion [1] and the nuclear excitation by electron transition (NEET) [2] . Closely related to NEET is the nuclear excitation by electron capture (NEEC). It is a resonant process in which a free electron is captured into an atomic shell with the simultaneous excitation of the nucleus. This is followed by a radiative nuclear decay.
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Theoretical calculations of the NEEC occurring in scattering measurements are particularly useful in finding candidate isotopes and transitions suitable for experiments. In Refs. [3, 4] we derived NEEC rates and cross sections for the case of both electric and magnetic multipole transitions. The resonance strengths of NEEC followed by the radiative decay of the excited nuclear state are typically four orders of magnitude smaller than the ones of the analogous process of dielectronic recombination (DR). This is due to the small widths of the excited nuclear states.
If the initial and final states of NEEC and radiative recombination (RR) are the same, quantum interference between the two processes occurs. In the following we try to determine the magnitude of the interference term between NEEC and RR in the cross section.
The initial state |Ψ i of both RR and NEEC consists of the nucleus in its ground state and the free electron. The final state |Ψ f for both processes contains a photon of electric or magnetic multipolarity, the captured electron, and the nucleus which is again in its ground state. The total cross section of the process is given by
where T is the transition operator, Ω k is the solid angle of the emitted photon, and F i and ρ f denote the flux of the incoming electrons and the density of final photonic states, respectively. By means of the Feshbach projector formalism described in Ref. [3] we take the perturbation series of T and keep all the terms which account for NEEC and RR, so that the total cross section can be written as
Here, σ RR , σ NEEC and σ int are the cross sections for RR, NEEC and the interference term between both processes, respectively. For H-like ions, the RR cross section can be taken from the tabulation of Ref. [5] . The values for total cross sections of NEEC followed by radiative nuclear decay for various transitions in heavy elements are found in Ref. [3] . We calculated the interference cross section σ int Yb, where the NEEC resonance strength is the largest, namely, S = 0.86 b eV. The nuclear part of this cross section can be traced back to experimental reduced radiative transition probabilities [6] . As in Ref. [3] , in the calculation of the electronic matrix elements we used relativistic Coulomb-Dirac wave functions for the continuum electron and wave functions considering a homogeneously charged nucleus for the bound electron. In Fig. 1 we present σ int and σ NEEC as function of the continuum electron energy. The value of σ int is smaller than σ NEEC in this particular case. Calculations for various collision systems where a more pronounced interference enhancement is expected are in progress. The quantum interference effect may help in finding suitable isotopes for experiments aiming at the observation of NEEC.
